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Animal Cell 

ujS£ V* vA-j-M 1 *> j*j ( Hook ) 

£~-j 1 ATA fl*. *uJ JtU ^ Jj^juA* ^a&! fS 4*-» t» ,>0.^ 

M* oLilifl J^jCell Theory V^^>*c^S«hleidenO^ 

J<*n*bjUs»o* j-ui^n^ase-j gx* ^ <**s > 

S^j-J* J V^JI > J 

^>.1 J .u^ ^ CJ> Jk- «**J aS^ aJ j V*** V^jj > Ujj*j JSUV U#L 

*** ^ ^JJ^ 1 vA-jAJ t-^f 3 «»j*j 

^ ^ \4LS» *» ^j-^l J Wn ^ U-l <> ALL J* iM ^ <#* J 


StrurtnreyflfrC*" V^I + j. 


^i^iiiA* v >° Jh W-*^cj’^t , > J ' !,,lii “( T * T ‘ '- r ) 

Cell membrane ^ .1 
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Nucleus *»>» -* 
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i+yij ijjUJ ^ Ur~iJ 



Golgi Bodies 
. Onlrlokt 
Cytoplo.n 


ijLJl 
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Nucleoplasm 

Chromatin 

Nucleolus 


p al dropitU 

An Animal cell as seen under 
simple compound microscope. 
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/.* 
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Mltochoodrlon 

M* 

Golgi Conplci 
Nucleolus 

.Nucleus 

CcoUioles (2) 

<«»ch »ltli» 
microtubule) 

Microtubule 

<•ylupltt.ii. ^j**J*-* 

Ribosome 


Vn Animal cell as seen under 
electron microscope. 
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<±Y>j igjliJ UjjJ) 


Cell membrane '<i^' 



L^Jl 


± 


^ ^AJ, J^jjj jjaJ. J *U~ <U±* M*** JS 

Mjj J yl‘ ***i*t> li.Ul ^ ifcpj VikUJ jUVj V-* >» ■-■■ 

'• *'«' ' * J -* < ■---■ - « i f .1 O-JiU'l _ -— , *_ j 1> '■ -« J « - - y __ -»■ ' | - ; 1 . *> » j « | *>-i 


4**- *3 Selective Permeability <>Jr*y' V**-' *— *'•* + Jv v*-' *'-^ ^ -^j 

— * c >lji V J*a* ^ .i>~ i^su j. >-a ^ 

> .>*“* • »-»*- •^4»> a >• 2 >^> ^-** ^ JJ* J J- *■**- .£-1 (— *- vT* > 

-S i+kJ jJ VWJ » _ jL -^>Ij J* 1 jJ j j»?lj j >-»J Uklifc) 

(r.» ) Ji.: us u*»ft o- g _^'i ^ j*'Ji oi^j. fuii?;. 

.’-US* .LUJ lj* ,Lk >.* 

Plasma membrane or plasma lemma 

- ^ -r^> j'-^J *'^ *Lik3 j 



Vfl J Wfl J A- 


U*k> 



(r-Y) 4j 


D Molecule* 


Outer Preteta 



>‘AMi 

Upld Layers 


Vo sL*J <*>» 

Molecular structure of cell membrane 



u^liJ V^> 

Cell membrane of two adjacent cells 








,>— > -j^. v^-Vl trilaminar v^1 vLX o- *- >4* *^J s*>* 

' sr© A Danielli & Davsoo a>- l » j J- - » ■» JJ& J j -o^J j.* 3 

•s*.* •* *1 

.Utf UTA ^ *llj <» ^ >d MTA^U^j 
£— -* U Ij©j Sandwiched A A- 3 A uj^ 05*> ,> «Mm itf jj4 > 

- s/* : ~**A» J> v> »A* <*# v/jAV vA-,AJ ^ ©U*B <*>— 1-J V 

■Jf'jjt 

unil membrane .1 *a»* Robertsou <JU3 ^--,1 ' A 

J-S »>- s*A* Jhjjt- uj» j ~ aPj> #» A> <> *-4° «A *•“-* 

j j*o**»j *^> j. 

©lAi ^ >jA-*J »> ' • • a W^J •*— *V> 

. pJ A*J ' • 0 </A ’.*£*- £l# intestinal epithelium cells V£xiJ a **- 3 l£UJ! 
H* IS— J* vliX) ii*L u^j P ,A©J l • i*i— , 4*>j lA'-» A 't^Jh) 

rjJ ^ Te 

* A— vjE >• uff-Vt A-v ^j ^ ji~ //U, ;a— ^ iA .v^Jj 

^Wj-a > ouis V ¥ p .w Jkj <o ja. *&*> PJ >-J ® • -a a u>i o-s *i* 

.( i-T ) J£i us V*J A 5 iti -3 W* 



•<jK» - u *■» - •*> ^ A .LW 

Carbohydrate - t 

.u-fi A~WAJ ^j>-/au*'" T A (Bell) J,^ 

A % e > uA -V l£U»j Cl> !£U a 

Hexose, . ^L JJi o— J A* 3 ^ 4>-J r 1 ^-* 

Hexos amine, fructose and sialic acid 

Lipids :,n>al-T 

j-> .A*3 L.VI uj* J ^% 1-t. ^ ^ sy* 

such as l — » y , j j i-i , j J Phospholipids 

lecithin, ccphalin and sphingomyelin 


r. 


J V-frij 

'**-Sj*.»gaJacto!ipids ^ji-_Jij cholesterol Jj>— v£- uj** J • **>* f}j^a “ 
u— ^ J^I .UJ fatty acids ^ <> 

: J— 

Pulnitic. stcanc, oleic, linolcic andarachidonic acids 
Proteins -r 

-i. .1 ^ ./->> o- jdn .>i j*j>i j* 

c_^l “Ted mgs" <**: j^s **> jjjJ* ay*i^ i> * A * 

jPjj-, ofo*! i* J ^ > sia ,1* „i (Mazia & Ruby) ^j, 

,A jji^j •* ,-u-, microtubules y^,a achn 

•Jt^i oij>p) J*~Pj u»¥jVt JL W*' u^Vt 

Ariginc, lysine, kistidine, tyrosine, tryptophan, methionine and cysteine 
•>' *» ^ 0- J* «S>* u? V* <> jI cA*j_#l . ja t ‘>J d&3. 

Enzymes : 

:\ 4 ^J 

>* ^ >-V> j VeUI Ji.jil 

5 '-nucleotidase, Mg 2, ATPase, Na*-K* activated Mg J * ATPasc, Alkaline 

phosphatase, acid phosphomono-cstcrasc and RNAase 

Mgk^lir Jtructure : fc A >J 

k-iAS .i. J vjhjjiJ > : uAh c> 

U-W J uhM- *j-j iUL. JLi y u>c J o- 

u^ A - J il-t-ii J bimolecular or double layers J£-l <iji- >-J 

>-j Non-polar > t«J ^>3 V^'d) >-J W-^ 

J* ^ > Hydryophobic fllydrophobic, Hydro *aler, phobc - hale) *UB 

.»-** slk -.k^ S »i_A ^ JjjJ Jj Ijil ^>aa* 3 £- jiS-Ui. VA^* *A*kJ J. 

«> V U-i.j u^j>> > ad, *> 4*W Jt’ J j C >1 O- J>J J-Ui, - 

.Hydrophilic .U <— Polar ^ 

<> ^ ^ ^ ^>j - 

Hydrogen bonds 

Electrostatic forces ij*j Ionic linkage J— syi s 


rt 



.W*| ^ 

stability ^ yj, jfijjfi c^>J ^> ^ L^l J_, 

utt “ (c*j>.W) lipoprotein complex U- Jj uhjj^ * A> 

The lnter<cllutar space 

uU_, fcl>J uPjj^ ^ .l^i» V**J> ^ 

^S^Jj j,->. (uniform) -^4 ^'>1 ti*, 

.jrtiki n-~’ ^ >-s (/ a, 


J-za '^u. ^ .pikE J- i£LiJ J -* 1 ^ >J .Li^ u^-l ;*ua Jic 


•Li 


>fiix Jc. ijci) •* a> 


— u fi— — *V> a— Jtfi x* ^ jy^ oLki •* many invaginations or infoldings 
^-+pJ .LiU ^ ^ J. Jtfi J* ^WSlt — *** ‘V- (Mitochondria) 

v«-J 


Specialization is plasma membrane due to contact 

4 * ciAlji I 4 U* Jilj t«~~* JL -3 > ijy+U ^ ^-,1 <^V' >1 

l£Ul< J“) tpUJ J-*j} •*'+- jl 

^ *4— ^ (Uj-I 

monofilaments j! sM ^ jj* ^ V- thickened area 

<i^y < c. jfcjl 1> <*— J l# — i tiliij ijAiJ Ji!j ^ <*Zj v- -«-l j») or to no fibrils 

. .a >_* L-» _>ia . «.« » ^ v^3j <kU. >» j Desmosome r >->— xl f-v j« jjf 

- r - • O- c'j* **— v— v> ,pj 6H^» ^ v>- JiA- 

ii- ^k. (oO-kiB) I JS j*, ,> <-»UJI j a.. 

( t-T) jL-l*.sU o*^J6 

.L-Ulj W— <n J— ^ a* >* Domosome r >->^ jl •* W j “ 

•Wi 


rr 



Wtfl j V-fr' J NA* A C*-*- 



jSlj ^ 


-A* J (Kelley) ^ ^1 >S< J, 

^ ^ cA* 1 i> 

^ iA- <« yW 



^-x. (Locke) £j-J ^ (Wood) j« J- .uU> J 

'•—&*! l^-S <> J J s^LLi — J* mv ^ (Gaurantcn) fLJj 


•Sep laic desmosomes j*' ^ -^-.JiCC 

^ A *••“'•• >»*i» <k— f L^-M 3 V—< l> ii— *i- V>> V^-V' 

>^> o» UJ <->- sJA >A c>— » A*-# 


•o— ^ y (.septate desroosome) <>->— J >A - 


Terminal Bars 



j*J jJ -j* j inter- mediary junctions U*- <A ,J j*j 


J*jy-J •>-* s4i ,>j tonofibrils ^ Jj*., l«~«* jSlj 

.LUB >-,> >IJ .ij*> J* f I* r >>*-S, 

Intermediary portion of the V-» s»iJ l£UJi 

plasma membrane 



e*i— * aJjj u*i- e-A u*^ jO-Sfi c-*. ^ 

fc >— i)Aj • Inter digitatiora W» fiA-Vl# tr *-S finger - like projections 

.( *-T ) JU ^ LS ofeJjJj r>*>^ u* jl ii-I t‘> t> 

Gap - junctions i »*i - 

**— j ^ 4 / l-j ^ iaj W**J J> 

vo-v. ^ Hexagonal .» JLij rJ >-A T . J-, VA 

> > A 7 ,>-# iiU-J Uaic gap-junction J— SV' ’•#*, & ^ •* r ,jL^J 
close junction JiU Ju-ftM k ^- f J— SVi ti* v.-t • 



Wtfij VjliJ iHjj* ft UJ4- 

.S-J ^ki J OH J-% JUi J>_> >Ui J-N **-Wj - 

.4- ^ i£UJ *j»l ^ A~,I U> , Procozoa 'jjj-jj# 8 J- *A>V» CjU,*J <>* - 
J ,* tkJ* g >A, 1 £lJ> ^ ^ W ^ Vi’ 1 

^1—1 «U*Vl J 


rt 





Wtfij I J _,y yt jjl- 


uwii ^kyi **\ 



r^ rj*j j* S ^ 3 C>j .> Jj- 3 jj^- r*^ >* 

^L->J» .k J <v W->J iS-» ^J>-U Homeostasis yad J^' ^ 

**-*>* •- JU *> Vj Uj^ ^ v >V» Ujj^, ~~ J ^aa 

.1-* js^l jl iini- JA-j JUftj Carrier molecules jl Receptor Ja'o* 

:</* j y! plasma membrane ^ jlkJJ #LiLI ^ 

Permeability : ^jUJt a+^U - \ 

>J ij*— 1 cfc*V' c— * UJ J»* e> J .Uil >~ 

. VU^^--UV-UJ.a*j -<I 3 U JJ( J 

Impermeable *jc - 

.ua n—^v a— V i >-* j <— i ^ u* > 

• vJjU .1 

Semi-permeable - 

U. *»J '^>u 4 b< Ul *U 

Selective permeability :Vlia - 
jj.* ^>j *^V* k ^ C 1 - 1 > .ia ;> ^ 

Osmosis r ^i^ VtMA? -t 

«-*“ W*>» ^ •-» ^> vr-JXS .LU , 

i> ^ *> .ui ^ ^ -sia Jai J *S_p > 

jl osmosis nj^—Vi i iUi »j* jfr ; iki^J yi i>ji yeV' 

- <Sk y» ' ^•*-,'i JJ . (Or., osmos ~ pushing ) £*di 
Endosraosis -:*U> Jjij - 

. (Endosmosis) ->S3 ^ #Uil > V-> .P >* 

Exosmosis :*UH £ jji - 

^LJ ^ ir — : ^—y*J ^> C j> V* 

-Exosmosis Sn ^i>Vw 

> JU J,#- > ^ oJyjk- > - 

^_i sJi-j 0*0, •) (Ca') (K‘) rJi -avi OLV > .1^0 fj 



.Wflj V-frij ^jki a J* 

c J-± j**- 1 1> l >^ **■* C-»> ^ ^ -«i>Vi V o*hi 

JLl_lo_ii ) J_kiJ « jL&I ^-A ,LU > J^-D JL^A 

Plaimolysii ( Gt. Plasma -molded, lysis - loosing ) 

Diffusion or passive transport :JL» 1 -t 

>. ; jl i_*S v^> > *1^ U, JS+A jjj. ^ 

fr— J Ji -*>•* 

Via j .Uk» JXA. f-jj-J (Diffusion) jUStt» i*U- skJ _* U*^ 

^ jagi .lid > ob^vi >> ^ a>u ^ uA oflj Vi ^ c iw* ot*>i .41 

-: u» jLSftn j. jU> Ai*j .Electrical gradients VWj*** ■*** 

Simple diffuse : V-> >»»» -I 

^ >kJ .'-—J Jft J>J *ia JJ_>. J*«J 4> JjSrf ^lliij aI*-* »u v> i j-*j 
JV «!*— # >-s oi>Jj i*-j A*j>j »*• * j V-&- > J*>-J 

J .lAB**-* j>J 

Facilitated diffusion : >»~j3 jLSltfl - v 

.LU ^ ^ J 

^u^>5 t *- s V-j ^ >Vt j*>3 o* VaJ ^1 CJ > J 

.Carrier proteins Wj_w* .j» JjjU .* A*i*j>J 

Active transport : JLH -t 

di-li Jk .L^l JJU jl,J ^ jJ Ci^>I *S_>* jl JXa ^ 

(ATP) ^a~j* JZC j# } H j» iLJj, l*k ^ aJUJ .* _, aAU <> >J 
W— * V*-J > *W- 14*- J*j (Mitochondria) i^VJ ^WYI ^ n-0 slu^ jJ j 

JV *LL-A> vj-* J*-k ♦> JJ^8 **W» i >-3 J 

V jj ->• IS 1 L^«- JJ^- ^ 

•ATP ^j>Vi 


rv 



Cjji ^ UV 



Unicellular or 


'•a-#* *pJ J£-S J*- ^ -. j ^ ,U2J ids multicellular organisms 

.u-V‘ ^ j, j i*a cJujjffi * r*" r uyi ^ i^ua 

*^f> lj>— > OjC ipjfcj J U JU slkbl J 3 l>. Ji i— 1 mB 

.u> J hJjj-W j «Vwl J .W*l c^L- Vl -vUVl JL. 


sjjy^-W U^-3 , * — yjUJ v— ^ .Ui» J**. > «i&LJ J^J *j» >, 

^ia J&ftij >2Ai, 

V*— J r’ — A a - 4 i^—SVi J— s 3 i*a J>J A-sla, 

— sL^i ijkyij^D cii *>Ji _>~s r-* v> J*-**! ^-jX* • LiiJ Mitochondria 

Endocylosis J>J jl r-** 
(Gr. Hndon - Within, kylos - Cell) 

<-M *r-*f (Exocytosis) tl^kl gljafo V-* ti>' V-^ jXiAj 
W- v-_* Vrt G > Jl>^ r> L ^ a*J, >*) ^ J-A 1 c‘>» 

.**>1 0-1 ; .OJ 

:L- Of *Jt Eodocjtosi. jjlil ^ i JiAl ^ -I 

Pinocytosis j jlO vj*£> • 
Phagocytosis <*jkJ • 

^U3 .J* ^ .ultf J** JUj W«flJ aJ ,1 ULJ 

(Gr„ pinein - lo drink) Pinocytosis j jliJ y/iS 

^ ix _i (Lewis) cw>-J r 1 — *Jj* vj-ia J«*¥ i> J^j 

•W-Vi^^rx) 

.•» ^ J-v u-JXP pA J) 

J—ib sC-J Jij-B ^ J! Ji-J > i jaJ '.>-j 

w p J^y oi > mI* f jtj Pmosomes ^ »i*j 

ji /y» Ol_*aJ A-^a ^>J J- .r^l .>1 JJ ^LJ JjJl .is Jfa > 


•■i-kl r-o lWj MaJ ^>*1 r* - rj* 1 ^*- 1 01 


j Vi*** ai jJ 


Micropinocytosis ^ S>j 

.Uii ,> oUi.4# jt. O* ^ »>— > cj^ii jl ox- „Ji .*, 

■ f j_> u » i ? t o • J^ U JJ JlUI >k- Invagination of plasma membrane 

j! «ii J >jV> J. .*ji jl JL £ jliJj JlIjI ijj* JJ X ^ iij*. ul^,J .I* j 

-X— ^ .i_k x_i, J L>l J_ib Jl \L-o-J <> 

-i-iJ ^ Schawn J >i l£Uj Endothelial cells fjBjiWI '*** J ,> Micropinocytosis 

l£UJ j V— *J J 1 ,. — t , 



.Ul-L-I JX* JU) ^ l*l>Jj Ijfl ^-s ^i>3 jl ^ JjUi sU- 

phagocytosis 


Occurrence :Uj»k) 

i-i_^c J i*U lW; Phagocytosis JsliJi J 5-dJ <A*.j 

>*y, leucocytes .L-*> ^ <i»> l£U J ^yy* \pdJ j. £ ^3 j !*XJ 
J^h-JV' JL-^Jj Macrophage c 'ij>U ^ j> j vL-X_,>* J p-J 
iiJij ft£m} t Ui JL) ^>1 fcjSJ jLLlI J Reticulo-endathelial 
J_Jj 5^ >_j j^C j*Ji JJ, endothelial cells f» vJ ( J-jJ j 

hi J « > •■ -' ■ Macrophagi cells *ljSV» V^cl3 .j»j Adrenal gland 5*L JW •.** j i&i 
Colloidal particles *— *j>H J *'t ».^t * j* Oi-J l*UJj ^j 3 V^U I 

(VT jl: ).Phagocytosis JSV' jl UJfli ^Lt 4kJj, 


j *-JfcP Jj- i*>* 

•*j vacuole iy^ jl Vesicles ^ jJ J»bl J? ^Ua> J-n .’-idi ^ aL 

jJ 51— -rJ .x_J ^jL-iJ .UaJI j (Vacuolization) jl *~s V-J 

hV r 1 — >*A '-Hf& '* VfUj Phagosomes JjSVi JV -*,j^ 
J^lj .ijkJ r - #y r jt jJ All— I j cJ-j-j-JJ 

undigested ^ ^ Jfi i >J lJ v e^J rS*>+-* ^-L- lVi 51*- ; j*— 

Egestion jl Ephagy jJJ 5#Lt J»J» ^ >U *LiJ food 



r\ 



iV/ij «ijji ,j« ua*. 



Ultraphagocytosis or CollokJopcxy 1 

Ingests J J*J ,1 .ua l*^ 

smaller colloidal paricles 
Chromopexy -T 

ir -^, jU Sj>* ^ PJ B 

Chromopexy vr -^>-j>A* V- 3 

Exocytosis or Eraciocytosis or cell vomiting :JjW jl glj4!f*- v 
J- pJ t J- yx-J ^ ^ 

,j— >M *iaa e- ^ P jpu^-J Jt UiJ Ju> j. 

Hmcicytosis or jl j>I J £»>Vl, cr—- '“J £>* J! *>•* •* 

exocytosis or cell vomiting 



i-kb i3jj» .kj ^ j* CJi 1*4 * >S jIO> .k 

i-+S*«rjj |B jJjjL ^ j *->8 .Lkl ^L- > P finger- 1 ike ^i-Vi Jli 

a>-ko rJ >— *J 8 • • • UjU U-»j ojA- - O > WJ> *Vu •< Villi Ji-J) 

•Microvilli ^ j **• • • > Wj* ^ 

•L_d J >— a .U— i J-3 ji »aj JS Narrow space WJ <A-J j - 

U- 

Intestinal .L_^V» „-i i-£Ua L_£UH J- ^-L-i-V sU jl jl JSl-J — *>., - 
.U.*d j uterus liver cells vVU y*±Pj epithelial cells 

. vUJ v-^> •* >■ * Wf V-» Wj - 

•U-&»ik r A> Si&*-B ^Vt SU > v*aJ s>aJ J kw j^j G J> fMt t Ju 

. ijtxn .-Ajj-.-i — f 


1 . 





*>~y Mi 


» — forwgn solid 

• part'd* 

ttS* 

m*mbr»r<« 



C>» 


Is I 


II 


( 1-t ) <*liJ ^ OaV 3 


n 





li_*j i iJ- > protein tubules i> v> j * j 

,u_i3 jl V>*r>jj4 * jj»j ^ ^ ^j>* o- t 

•Jt/flj ***— J jl uL. <> J>- filaments J.>iJ j ol*U > JSj 

.14! ^Sn J£*J ^x, w J*J-> «Wi>j -*kj ^ 

•VJ r*-> **» r+* J Uj**» r jX*-> *> ^ •W*' 

- :(/ * »L£J iL-V-A' Oliijl <*1 o-J 

** ^ kU&J i*tjj 1*J JW ^>r 

J-*» j «j* -* > • • • • ^ ^ CMH# ■* v **- j!— esM &J ^kjV 

-Metabolic pathwavs U J ,^-UJ . jL~ ^ 

,> >kj WWr *3» Selective Permeability M** V-^ V J- V*-’ 1 W >■* l- <**j - 
OL^VI yjkUJl^JI.I^-l^DUjua^Og— JUj^ijiVijCtA^jJ^ 

.^kl VjIjM* 

. <*kJt cj u.j Jibj- V *ks> ^j,v .lu J-, . 

JS. ULU JjJIj >. ^1 ^VlplJ> A^JI- 

Insulin-likc growth factor 1 ( 1GF-I ) o>-^ j ^ 

.Uj^j 


Cytoplasmic Organelle* .1 


Cytoplasmic Organelles 
Cytoplasmic Inclusions 


^ >* .***>» - v 


Endoplasmic reticulum ( ER ) 
Golgi complex 
Mitochondria 
Ribosomes 
Lysosomes 

Centrosorae 


(W>j* -r 


Nissl's granules 


-v 


tr 





Endoplasmic reticulum ( ER 

^ j,Sil i^uu J— 4, J ijjj viili <iU-> ^jUill .> ijjSZ 

'-S ^ JSJJI NZ-^J 1 l>fi- *1— ~ -*i*S **>-*-£ L. U* 

• W*0*sy s*fl >7 V*V» •** O— 3 j " 1 0 ^ V— y 

."»o (Porter) yjy-i ^ »UJ j. l*Jj <i-13 ^ ^--j1 > Jjj 

o^- >r LJ»j j JJr a-jt, (Thcicx)’) u -* r 1 ^ , " oA (Fawcett and Ito) 

(Rose and Pomcrat) 


QttJiusici ±± 3 * j 

^ t* ** W IA^>j J> V* j. Luj^j ^ ^kiiki > 

•v^7' ^ ^ »* **>-> 

W ; v**» > t '^' > v^3 

smooth endoplasmic reticulum ^J-Vi £ji»j rough endoplasmic reticulum 

-: >> W»o^> ^ » v*j=j 
v^>J t'J w *> W*0^ ^ vd^a 
Cisiemae^ c A- J "' 

Vesicles ^>— 0 * * 

Tubules WJ -T 



.j-iA- u>i o-i > n,* ^-*s jl ^3 

4**f> 


■JjtA- ^ U>» £l#j 
J-ib y ij#4 » uiij W^J r*~ ** ^ *1-^ ^ 


u 



.W»J 


Tubules 




Cistemac J_s J>-L t ju. ^ ^ ^ Wi 

•ujA- J- UjU wi— - vesicles o-Jj 


UltriatruttiLr^^-di^-HMi^ 

<S— ^Lj ,LU# jSi? «i*LJ -t' iS.^11 *jLi-J. k_yfl >il ku: 

jl .LUJI VS .UA '•-<>• 

: 0- *->*f>*7* 

vA*— >* ^> > uA- s^> *Ua - 

.Uii, JL-3 > W^?' ***V. Phospholipids 
■i^- ciijyyw i)U *#•>**>»?' - 


n*s^ji pi 

yS j-^Vi 1_A»> *-» W^- ,>-* ^ ^ ylivM 1 <#^-Vi > tijfci 

:«/* £>71 *i» >Zj 

:'<***! j* ji *ULJi <V^' "' 

A granular or smooth endoplasmic reticulum 

L-t > 1/' ^ J-* J <* v >■ v^-V' ^ ^>i!i 1^ 

, ,U- V , s**J« *X»J. ^ i** jSlj ^ V-t ^ Ji* V v*V ^ j >J 

jiur ^ ^ j>^ .lLa« 4£A> .j» J— * .I** 

(V.tjJLi^USi^jk 

• * f ,.-v .? ji - '-‘-^ * <i^H -T 

Granular or rough endoplasmic reticulum 
^j-juj* *» r-^ *V> <• y— ^ V^V' j- {- jin ii» 4 hh 

W*n v^Vi > fc> a u >J( , >,>J 

•i*> j v*£> ysui , ljm s-,jW W^J uPjj^ 


to 



i*,LJ ISIjjl 


(RNA) 1 j J ijL — basophilic stain i^liS <*+*& ^-jX^yi UfJ J#-- - 

^ <-+*LiD j.tjj.Mjc. jfi^ V^-Vt *ia .L-, ^ Jj 

jl ^jSS i>J jl v*us y-**' jJ 

Brgastoplasm, Basiophilic bodies, Chromophilic substance or Nissl bodies 
pores or annuli '•>>— vj£ *>-* ,> ^>^71 ^ 

O- Ji jlJ Jj .^jyll .UU1 ^ '*E- ^ N>-» 

J#— £ r £_*l jMei (Mciriam) ^—ijr ' n a (Ward & Ward) jj., .jjj 

.n\r (Kessel) 
.V-^v^ <-UJ cj-s>-yi 

Enzymes of the ER*mcmbranes 

>-££ ^ j <-W* ^>71 o- t'J ^ is 

A*L^J a>*UJ 

:„» .Ik <ul u*J 

NADH-cyiochroromc c reductase, NAOH diaphorasc glucose- 6 -phosphatase and 

Mg** activated ATPase 

Nucleutide diphosphate 
■*!>->* i> c* i*4^ > ,X* ^ 
phospholipids. Ascorbic acid, glucuonidc steroids 

■y ^>7' * -^> r * 1 j*j 

j* 1> — -y j Triglycerides — Ul ^ — ECj Glycerides 1*5 - 

Phospholipids 

Synthesis of fatty acids *+* J usAmVi - 

Jj>JU JU Biosynthesis of the steroids - 

L- ascorbic acid synthesis ^>-U 


: *!»!> a i| | <^U J OAfi j| Ml 

f jtj *3^® lh aJ® ij u-J »** - 

•ijaSn Jr ^ »> fn *M WVr 1 ^ j j*j A> J 11 



V/'j JJ» ft lii- 

^ jl jau. 6- 1 A> <> yj Jb i> J*a e~i - 

•V^Vl *V ^ tLlil jt j j>— V' ii— II il*J „ s 
Jm 1JJZ. J2\ ^>71 o» Jt& .uc Jt. A£*ili ^jifci - 

.i^J ^ si^j 

!xU ikli <», ^-j jl r LL^ 4 # .ja f<> ifyi J-jj - 
Ciolgi membrane -► lysosomes or secretory Granular ER » Agranular ER -> 

granules 

Conduct intro-cellular impulses 

•ct- 

Sarcoplosmic reticulum transmits impulses from the surface membrane into the 
deep region of the muscle fibres. 

J. sJjj* *> 4+M) j. I, Vi JL > ±S*0*P ^4* " 

VJJ* ^ u -->— 

.detoxification W fc> ^ *t-lw M t>W *tJ> o- v-*v P jL - 


tv 



Vflj 4-frii ^ a ->4- 




R.. B k<>lU 


sdma r*^* 


oiijUi Cm ca*j^- 


Eodopkunlc Rflkalnm. 


pi 


(V-TJ^JU 



<+yij V jftj 



***-> J^H t*ja i* jtJ cu-a 

>■•>-* >» ) -v^< > V ►**-' ^ * M* >* V >— ^ V j 

y^jj ^ &* sacs jJ^i, vj*. *— a- -** 


*— V-^S y ’ av A-u A** >* ^-*J '-a ->*., ^ > Ji', ? j*.jjVi ii 

L -* 1 *y-# >♦» ,yV j4*J --— j y 

Golgisomc, Golgi bodies. Golgi material. Golgi membrane, etc. 

Dictyosome ,. j- .a . J Golgi body >* ’-i-' *iujUii-d‘ , \a-J y , 


(.)^«rwm nyc‘ 

••>*» -C- <JjV> <.>!' A|j I^us y 

y ••ja*3 l^UJ'i fungi „«**- _£- Eukaryotic cells • yli '•**** WUJ' , 

•V **J A~ j ^ 


>* , >-A-si J*'a y 1 j>- A^J» Mii! y 


.iV >' 



• £ ~'*Jj J>A* A ^ v v>>A* y yJ>* J*— 1 

sc- shaped JLU> J— ^ >Jjj 4* 
>* Plate-like compartments *>4fl -j'a — y 1' -u_* -* 

Cislernac 

j+m& cL-^J v^Vl _>- ^ ‘ * 

Peripheral network of interconnecting tubules 

U w fXi ) i ^AUJ ^>o j* jaJw aaj ^ fc %1 j % ; uaap ~ ^ 


Vesicles and golgian vacuoles 



J ** Flattened or Distended vesicles s^-kk-j —*— *>**' j- i*. 


Secretory vesicles 
Micros csides 


.w-* *-’• •• K fJr 

,i ^ a* -t 


Microvcsicles • > -■» -»* y -j-ypl' > **• >**- - r 

iak-H -ipi ^ ^UJ ^ ;_**J -*L»- kpij^jJ-V.P'AP 

( A.* ) ^ -i (• p PV iUrf , V+*P > vkll M ^ Jj* <Lt£J; 


Morre >f - <*)• jLd i-i _p-J j P- >- P- -i,pi j’l sac W »P SJjt ** 

."VI fU. j V* — J 

»v-r > ; v-i Hal J* ^ «s, 

f— - £. ii— X- _p y > ,1 V^PL s*L' (' 'vr ^ <JU3 -Ji jLi '--£) 

•jW V-*- jy ,»> > WJ vi‘Pi 

j-jP y sac > >s y r • ^ 3 ^ Cistemac .^-yp J-**> 

cisicraue py* / JS _p-!» y . ,»* • ! JSLiH a*-, slightly curved '-**• P- 

.6 m n ijjiA- ' ,/>* si*- p,, .-itf >»*-. wUP PX > w p jl PP 
.>* -lAa! — . sLJjt p*J' ♦-->* _A ^+Jy& slack £+*2 > aLa^Ji P 
w —u ^ '»•-'•• ^ P-i inter -ci.stcmal space v~4y i— 

J* JH Ji s>P ujJ JJL; >. jp. ip^l 

y*p • -p p. _pi, vp _* ^ Intcrtisicrnal elements 

.nvi .x. (Hall) c-x : — , Ji ^Ldi cJ pd ui 

Central plate-like »-*— ;>.>- a P- > - — j+3 .P jjSi, - 

fenestrated s-i- ^ ^ u >» ^L, ^SI 1 ^ y legion (Saccule) 

.pAl > ^ Wr J-P UJai-t, l* 

OaSu j* -*> polarity s-U <♦—■* si J- _-A-' i* >P, 

.^V «'-^ J- >V» *->i, <-jXpV 




Tubules :m^» 

.is _>u ^ iL^j ULU *> 



area of o>fib <UJ ^-ik-! sA iLA* i>— j* »>t y 3 

cistcmac 

*is i> Ai* , 

Smooth vesicles * LJ- ett***^ - 

jx* > s^A 1 Ji ^JI^! ij* ^ coA- J. A.-t . u>4 fiVo 

<ijLJ *£*£» 

Coated vesicles riiiLdl — *-v>d - 

•>* y 0^ ^.i. J- « • Jj* U>i J—o ^ V»> ^Aj 

•V*J d* V** ** i-Uj jl^JL, W 
Golgian vacuoles - 

V* l> •>> > J^- ^ ^ 

Zones of Exclusion :• jjlfc—fl jl i— U-’’ sihi. ft 

WUM. WJ ? > i-x*i > _*4 y-a ^4 fS&j^ y **±>* >♦*. J** 

•i — uji iikji : iikuj .j._, ^ >V' j io4i£*-Dj 


Chemical comp osition m4_P 

(HR) ^Jpbjifyi .LLdi ,> JL-3 .’^ ^ 

y (Keenan A Morre) J-EJ 1 jUl Ui Plasma membrane ^->x^ •USl , 

.'Sv. ,U 

(e g , Cephalin A j-J, lA-sh- c£- Phospholipids o*Jj* - 

ADPisc, ATPase, CTPase *£*3 jyx->Ji .^> 71 , CAifijjfij Lecithin) 
>->l rjA-S NADI 1-cytochrome C - reductase 

glacosc-6-phosphausc uJj-I NADPH-cytochrome C reductase 

•'->) V^i 0 J -0 






6- W*'>J ) packaging W/*' *** ju^ ^ 

•pinocytosis v>SB W* U~' * .Lid c> u? 

digestive ^ s>7’ J-J VJW *>*J ul£ ^ ^aijP •- ^ j-j - 

enzymes 

•— s fcJ *Lii 1 ^-,>7' ji*y jy-d J jt»2 Jffi. - 

0-«>* C-'U jl >v%»>W* 
.OLj-jPj CAv>7t «>N J» A J *j*4 **-’ ^ - 
g*k!l <A» >£ ^jlj*. I**l JJ JlWj <^U-» J+dj Vl»>-* I i>— !i gia* - 



A ts*** 

Mitochondria »WVi 

V— i' V^> ^4 ' aa . ^ Kolliker >A£ ^i*l ,» v^-> ,WV <> J,i 

*-—»»*> ^n. ^ Alunann jUJlj ^ ^ 

\+a , A_a, ' MA Benda la_i# fW y> Mitochondria <^U-I fL+i\ 
jj^mj J-i, jt-U ^LLi-' ' irt P it Alizarin and crystal violet j 

r>*j» fU jU>iJ ' n t a fk- / — *V< J— « Bcnsley & Hocn 

Cellular <*UJ J ^,-t-V* >jJ' ^ *^W r wV» v- *' *+~*S Hogcboom 

i j - J Chevrement 'luyj+Z 4** £— ^-j ' 1ev r*- respiration 

s^-i. Nass yj- fcU^J mr ^ r WVi ^ (DNA) 

i^WJI ^ DNA 1 JJ 

^ j .U- ! ijc. W—U ,WSJ jU Jll: > j 
M u xiiondfia. Fuchsinophilic granules, parabasal bodies, plasmosomcs, 
piastosomes, Fila, vcrmiculcs, biblasts and chondriosomes. 

Morphology tii-lT 
Number *mI 

i— il* j* «-*Lk, „» J.y*J , *Jkl t > ^ r-V* 1 AJC. A-i~ 

^ t>*-M .»•.••• Amoeba Xi >1 .*>' 

U>-^ ji>» WXJ ^ a-UJ **iJ ^ J s l£UI J-T...... ^ 

■VVJfWV^n.. ^>».. 

Si l£UJ* VUJ ^-»Vl ^ Jt 1 ^ ^ ^ 

^Lc > UU r&a l^sJ Ju- 





Size 

l-aJAr Cu>-*** t *- t |>— c? fWV ^ 

'• * »W . » fWV> J> ^ J W**J ^ C» > • -* &0* 

OjA- 1 • - T • a* c>-* RanA P'P 01 * ^ — A->* ui.A- 


Structure : vAjifl 

O* uAc>>/> -UU* i- j -*^j i> £» ^ rWSfi LU; 

J_i JL- £lgj Inner membrane u k.'o .12 * 3 Outer membrane ^ jU .12* 

.,*>-*11 V—1. Jibuti. 

t®-T . l*£~ r}^ > ^> J* ujC# ^ >±J 


lipids 1 o— O- cj>-W ,a J*r* * i ~ J ui*jW *> 

^^.12* jt, J Ufcj 

Inter membrane space called outer compartment or perimilochondriaJ space of 60- 

80 A*. 

^ .LliJ f yJ ^ J A. - t. ^ ^ 

•matrix 1*1 >J J W V-, ,w!»J s^-'J 

circular DNA j>*J I j * j ^ t» j-^ matrix .L~>j 

Jij&j sUifl 1*1 ^ <>-“> (Ribosomes 70s) ui v. .molecules 

.U ^ j .U-Vij s£>2J SZJjtbjfr' 

Outer j » >* jIjU j > a; Inner membrane ^ »'J .I2i> j 

Penmitochondria ,Ll . a&j J cytosol or c face towards 

i/ l*b> .UU ^jaj Matrix J*.jl Inner matrix or M face 
Mitchondrial crest or Cnstae <**4-1 f wVi - v>® <*>0* d 

r L-*S‘i i*- j ^ j mitochondriales 



Wtfl J *4^3 Vjj Jc ISA*. 


: V-L -V‘ jl ioa. jjl C^l3 ^taS joaJ 


Inner raenbrane subunits or elementary particles 

> VV-> j*J» jA ^>>7' vjS-jjM ^ ^ 


* ' * *»* 



jPjaU L ^U CJ jS J 


Jt-tj o—J a*£J 0'>S > og^Jl .k f ' • • £*£ wJA— *k Uki- 

’• J_UiJC frj'jJ-tJ jl JL. <kJ„ Ji!aS ja*I 

A_^-L.V' ob,>J- r-* ^ ** '* 

F- pariiclcs or inner membrane subunit J elementary panicles F 
electron .J_l- VflLD , cA^jjyt ^ i — **L-B ^bu .Lk* ^ ^ 


Atpase or ATP 


transport particles or BIT 
«ijtf»*>FI 
.; >-A7 j <— U3 j synthetase 

:*4 ItAvfitCMJf* 


•Wj Vj^ VuJ > V^J <A-*^ ^ 

1 u j > *° • u^- 1 u- %f .-t • oltfjjJ o- %v.-to ^ fWVi jjSI- 
J-i-) .*>->> »> %* • > pWS’i .f ^S, (DNA) l j * v> *.*— (RNA) 
Jj»£ ,> jtf ji %» (cephalin .lecithin j^li 

v>— >a 4>- i -S *-k * f*V-» j+»J 

■Cardiolipoproteui and phospholipids 


The enzymes of mitochondrial bodi666es :< >U ^ J I fL^i\ 

•*—— > oiyij OLs3»y» c> J> v - c> jS' ^ Jc. ^UJ f L^V» Jjki 

.i^UJ ^>»J, jsJj matrix k-,fl 5 j^j 

^>71 .k. 

The enzymes of outer mitochondrial membrane r^jUJ #U2*JI oLs>l - ' 

:S*4>al VUYt ^Lh>y> 

Monoaminc oxidase. roteronC - insensitive NADH-cytochrome-c-reductasc. 
kynurcninc hydroxyalase and fatty acid COA ligasc 



V/I J V^ij V ^ if ^4- 


WiJ - » 


The enzyme of outer mitochondrial chamber 

^i\^J ^ jAdcnylate kinase nuckoskie 
<^4-a JLS* »UU ou^a -r 


The enzt mei of inner initochondrial membrane 

*<®j oUoa ^ ^>7* 

Enzyme of electron transport pathways, vz, nicotinamide adenine dinucleotide 
(NAD), flavin adenine dinucleotide (FAD), diphosphopuridine midetide (DPM) 
dehydrogenase, four cytochromes (cyt b, cyt c, cyt a and cyt a3). Ubiquinone Q10 
or coenzyme QIO, non-heme copper and iron, succinic dehydrogenasis, p* 
hydroxybutvratc dehydrogenase; camitive fatty acid acyl transferase. 


The enzyme of the mitochondrial matrix 

Malatc dchydrocycna.se. socitrate dehydrogenase, fumarase, aconitasc. citrate 


synthetase, a-kdo acid dehydrogenase, p-oxidation enzyme. 



itit C Uj iiJ *> 0^1 - 


Oxidation, dehydrogenation, oxidative phosphor) lation and respiratory chain of the cell. 

^ .Uj u>>» ^ J! ^ ^ji-1 fi- - 

Adenosine Triphosphate (ATP) ^J*-> JtJj^ ^ '•>-»>* ATP 
juW ^ *J» (Power House) ARLJ WJ r^’ J 

A-'-P-P'-P ► A'P'P 4 Pi + 7000 calories phosphate group 

V. . . ^1) ^LiV. VCCJI jUy je, gSi JM JftUfl ti* 

j r . . aiuj c vs.7 j> i> Md 

ju^iiJctay 

cytosin triphosphate (CTP), (UTP) uridine triphosphate guanos ine triphosphate 
(OTP) 





Ribosomes 


*> J^J ij^ } ‘X>* ‘ lA ^ <> '•>* ^ 

W 1 j' r>*o*-J J*J-> *_* Ribonucleoprotein ufijyjZmJ 

j» toj+y. j .Endoplasmic Reticulum >^W* vk-Vw <L-i. ) * 

,-1^ IUL.J >1— i iftiJ V*iJ r l— 

-polypcplidc chain 

•W £ ^4*> >' ,9T f^ o»j O-ioj #* ^ 4 > Jj*j 

.<1— »*> j£-s J,<***»J ^kl j£A*y. M J -»U, Moo ^u. paladc ^ 


v*V» *k- > li-SL 


Lffl JVrre jiye <h j,> — 

jl f j*iaj jkb ^ j* U sw > ,*.j*jP ** 


:1>A wli_ ji.1 J*lfc J f >^r . UJ> Jx. yjdJjJt 

(70S Ribosomes) p-i V. -1 

X t.V*3^>| 

t.. X tv. X tv • (70S Ribosomes) ^ v. j. 

.m • f k ,> Zubey jj Huxcly (MAjW* ^ J jfiJ 

(80S Ribosomes) p^ 

't . X i . 0jj3 ^ 

•MW v*W ** ->>*>• rj-j«u> 4> t ^ ] *j 


Structure :<e£J 

# UI ^,si* **• 

: ^ i> Jji- 

j> -k j# j^Vt Uij# ? >il <—_* y> subunit Sj^jS i> ;a*J j - 

cap-like structure £LJi « — JL; ^ ; >SJ 

“ > (50 S) J o- ^jhJj Jr. .Jo. ^ o-oftJv. fyajH J - 

.fjJ^J 'a— >1. *> ^ ^ is^u r+*S t^3 



W*!j > ii-4- 


>(50 S) *• ^ o> Jjw ^ * (30 S) J r . 


capi^fii. J^i 


.(40 S) I - .(60S)^J-v. -.^ j ^ > oA (80 S) oJ a. fyAyH j> - 

£>* ^ >w Dome-shaped r > <*A, >» p*-J i>> ia*, ^ ^ n . ^ 

•«>>.» VJWT ***Vw J-i- 

o*: Jy j^>. j*., <-^ii >— V> ii-.jP ^ j* (40 S) i • >V> ^>JlJ - 

cap-iikc structure *M±3 <*i» JS-i > (60 S) p^J >3 ^ 

•i**- jL AkJ* >*j ^ ^ JS J— o 


p t ^n al-i. > ^oj. ,» c-j £i >1 - 
^ ci^jl JS uL-P ^ j*V» U » a Mg~ (0.01 M) ions 


W— - f *>* *«#■* ■ ■ ■ > »J^j5 *>< S>V a 1 - 

^ Jjfi l*a ^,-W .* i~jl > ObJ 4> >1 » ** ^ - 

> ^ ^i-j->yjJ t> > Jtjjf 3^ •irfj.Dimer >J p-v o~4 W— « 

-polyribosomes or polysomes cA- yyt} •** uAj messenger RNA >— I I u-> 



v. pj-jvj^^ ^.(SOS)^ «• i^jP c-J i*li- Mi pJUJi >: ' v\v ^ ^ 

1 a . - u . ^6 ^ A*-U^» o^>l jij pentagonal >-J *1, ** j (70 S) c»J 

fix. jiijjli pU >1 Jij f ■«•-»• jl>- V> **— 4 ^>* J^» rf* - 

n~3V wjj^P •** _» c*J ® • iikjJ ^i «*L. «fi£ AA— Jj#>j i»U- MIA 
J tjj- >1 jlj enzyme n bon uc lease J oLu>t 

>J cui pku- JSLl > ^jLj-jmj* j- small subunits ij#— ! i^jS - 

.pjjL^J t.-r. ^ ^ AkJ j- >VW J-a- > U> ^ oii> J| r-i« 


(rRNA) jjyi r>~s*j ) a-* 4^«j fj-mj J» ?j-mJ 
Ribosomal ribonucleic acid (rRNA), proteins, .j ~* UJ cAjj} i>^j j*J *di>jj$j 

lipids, and certain metallic ions. 



*** J J J ^ ^ ^ AJ c-*J 

u*' r • l “>* ^ ^ T ' u*x# 00 C>*> *^->-j#j» 1 > 00 <ij^> 

•^j^ r * > JJ kiu,^ l ;«. u»- 

1 >41 Si*j» S Jjfc U*Jjf £*£» ** ^ ^J V. ;>— I i-^y y - 

•L 4,*-3 

lr, . . . j_. ju S-proteins i >»—l ^ jJ JjjS lJ — j 4!i., 

L-protcins 'o *jl o ^1 ^-*>1 ujj* — * ■»•.• • ■ J. 

.9000 to 22000 & c yiy (from L„ to L.) 


^ ufijjJ J-ij ^-ois J— : - 

J-lc G- factor c J-t* Ji- (Transfer factors) JL> J-U. J&J J*- 

.3*^3 sL* .tfi ttL ^ UIj £ ti*i .-j U>. i Ts-factor 

JUi i j j JU >-> I jj> J5i U-* .> <-JV J- V .4 - 

(roRNA) >— 1 1 j j J^jP*.>ii U^jit rRNA 

.14* , (mRNA) >-J I o j J! ^ ^ J— « j (tRNA) JL* « J j *JV 


W (Fi. F 2 & F,) r^i •»*-*• ^ -V- -UajJ <J» SJ S 3#lii >^4-6 ^ J 

•VS* 

iUL. 2 Uij C I>; X J ,y J ^ ci^jjf ^*J terminal factors - 

L>- »W ** J- - 4 * 3 - 



j <*— frl j j fit 


Lysosomes f \ tfla^ULill* 

*-*- 1 ( body - some Digestive - ^y Vl lyso ) 

o* V^-V' W^jj ^#N <**«> t> *>** 

.(a-t) jl: j us' ne® j ^ ^ u» JwV <> Jj» Jij aj u ^ 



^-jV> oJ* .UIJ o*4 <A ~->J~ -> 

^ isyA J»*Z Acrosome ^ ,—J i> O Jjij >Vi >Jj plasma membrane 
t> J J Acid phosphatase A*?i-jd a~^j *> _»&* > 

V*Vl o- Ci *> Novikoff J- >V* 

■Endoplasmic reticulum <*->**>» i>i 

Occtintpc^. -: Uj j»j 

J. vJJf V*^ ^ ^ Jj I^UI fL- ^ aj^j. ja 

■^yjjP <> •jtA *♦-* > ctJ^ iWJj ^AB VW 

Morphology -JUI 

r~ C^Al (M) <> ^ Spherical <jxP ** *8 

•Wl <Jj^ J-, cWf l^u- ^ Wjj uj>*- .a - .t ^ 

.Phagocytes and leucocytes 

StnKtm l.s«AP 

*^-0> > Jjl: jl JLS 

t> j -Acid phosphatase enzyme <3i-f3 o*~^' 

.lipoprotein jAx jty& 

Chemkal structure :,A**U ^ JA 

oLy>*/t .kj flj U ,> ui-j-.0#D jji*S 

0-galactosidase, ^-glucuronidase, a-glucosidasc, a-mannosidase: cathepsin A 
(Acid Protease), cathepsin 0 (Acid priteasc). atyl sulphatase A; Acid ribomdease, 
Acid deoxyribonuclease. Acid phosphatase, etc. 





^ ^ JAj M-w* *«jl -UJ ^ i>J+y ^-»>T •* 

• JjjfijjWj Jj>-^ J~ iaz ^ *w: ^ i^sj J*J ^Uj 

J. *<#' c .^J ^D, 

•s*-^ J> ^'j *’ >jjjfi-s^j Ce-^A^J 3~ ^ r >V>V“ 


U 


vJ- >-. jj^l) J> £»>J JGft 

Primary lysosomes (i^-iJ) *4fr\ ^ r) >U -' 
Secondary lysosomes -t 


Residual bodies kA^i -L-V» -r 


Auiophngic vacuole or cytolysosome s- y~ jj/S i-k»£Ji - 1 


Primary lysosomes -t 

U y« *-j *^>7' ^ W >■ j 4* >— r* > j* *jU 

JW CiMemac o*Jj^ ) ^Po*P *tl*J k±- * j> J 


Secondary lysosomes :V>*^ *^->-jj^ -t 

J hctcrophagosomes jl digestive vacuoles «» - »i* Jju) ^ i>^ 
c/J&jJ <LJ * ^klj j k*J± *y Jc ^kJi tjjfcZ U^u : j^U ^JjSVl ol ^ 

.-* Jib V-— * ^ J,J) JJ OJU J .Llil ^ .4*3 V S*l jij> 

^ Ci*il Jib JjlJ Jk: j| jl phagosomes ^ cj**y .* 

^ U>j j»- J3 yjn i**Vt v^Vi ) . 0 * jUUj pinosomo 

Secondary lysosomes or Hetcrophagosomes s^-l* 


Heterophagosomes J 

•* e— j «*>&» v^Vi .V ^-,>7* W— j V 1 ** 

> J J~t .> >- ujj ^ j -^r> ^ 


rJ^jV-l *> matrix VJ W *> •> e*-^ *->-**■ 



Wl'j VoU VjJ* ^ 


Residual bodies :<&* fL *& 1 

j** JyJ ; J i> ^k-Vl U-J* ^ 

sW rWV' v>*a> j»B ^ ,> UM, 

->>ij lipid uj»-»> > Jj£L ^ debris **iJ *^V» j. pfl i* ^ 

v*l— ji^S a« U' . .» i^: •* a-*, ^ *j exocytovs j^J c 1 -^' »*> i> e.M ^ 

. V*J ,> v*J 

diji j» ^*j ci.^.,^0 y »^jryi o~* j jiu •* uo^ uA - 

j J£Jl\j lever ^ j- j-jyi ^ J. t > > t ^ ^ ^ 

-L^^l > u>. J hepatitis Jb* *** 

Autophagic vacuoles 

r^Vi J- V3UJ a, v*J ^v-J >. ^kl to* t yl ik jfr 

*i&\ ipiTJ ,> <*a-J ^J>j4 *M* V i^Vi, (Va*jS>»J) i^u-i 
Jjjij W*iJ > a#J 1 Jip ^1 J Autophagy 

i>-t Jjv> uA Autophapc vacuoles <lj*» ui^Al i*.j U3 j, -V— * ^ 
' " v -i>> ^ J* J> J& *-» *j A*-*J 

. starvation c 1 ' " v (Allison) ay-J <•*«*• j (C. f>c. Duve) 

V£U1 Autophagic vacaroles *ip1\ Jj»tl »> _»k 

Function of tysoaoae : Ci-j- jJ^II colij 

m*> ^ J > .L^J cj>i i ^>J 

«-*J o-j> jl 

Digestion of large extracellular particles 
Digestion of intracellular substances i#kJ cW J J r* jl <^V>* r - * * 




WlMj ^ jUJ A- 





<^Vij v-foj Ujj > ^ 


Ccntrosome »^J1* 


i> Ccnlhols uC^JS^J JW ^ Vj > mjO, 

r 1 *^ ^ i> Wfl A***' < i-Lli.p 

> ^>1 •>* >-» r+ ^ 

ii^J > oi*#; ^ ^ js Jjfii ^ <Jo. ii*di a*iV > 


liwz^ll LfyL l***Jl 


u^>-J lup>—* Eukaryotic cells W-J ,jX>#- i>>* 
^i'—u-J (^— if »-i* kX —~> microtubules s *^W*j cylindrical rod-shaped 

r~ +i * ^ iJ>J jJ v>^ ^*J J~S t-icj ii>J > <*> centrioks 4i£>J 

.basal body ^j^U) 

Qggrrfce :»Jj»j 

**-*»>, >a ^ 

Prokaryotes <-*JjSfi «-.»k r «y ^_» ' — *j_>» _».» . j i— ^ «-A J j *— *>**> 

-yeast j3-*J,Diatoms^-^»j 
^*s Centriolc J Diplosomc ^ i aim* J* Ccntrosome ijfij* r-*J j yms 
'&>+*! iiU -J **>■ t> MjO# u* J fWVl > 

r L_t ^—i ,_*>! j Robbins Jtjj r 5 -* • .£> UI tt*k Ccmrospherc *«£iA < 

Porter > JJ# 4 Jj 
Structure 


- .r ^ <i>j ujA- * t# - * '° Jr* •>* *-*-> £b ** A- 1 >^.P * 

u-d>-» jl US ujjS^ .a ^V» d*> >Vij otJf •' £l*u _*“•* JjA* * v 



ijjkJ fi* 


<-& s^J ' 0- t^>» ^jlW W J+> - 

^i_^j ju 4> t • *ij jt i >*— ' ’ i &y i' |j » ^y-^- 

> j* 3 <i^k-Vi <ijU y> triplets «Sii? j *J.>k->] >a. t_4*i _,i W— 

O^l^^jUJn.-T.. **•«#*!* JC >43 <«— 

.»J l-sii j^-aj ^ w— j vy^* ^ 


m£'> »i»j Eukaryotic eel! H> v> V** 5 >3 >* 

JL1 4L, Cellular and intracellular 1*>*J jt# j V“J > sJ*> 

j* j. s^JB WJ ^j>W vji-jjM ^ I ^W 4 ^' j^LJj y>jj 

,a - ->.. .jU ^ A* t'> ^ M>^J '°* «,»j* **>J 

^ .., <L«_i- ' r ^ Subunits o»j*j o.i ,> jA >►* i* j r ,>-*J 
-Adjacent mkrolubules i jl «4- V ., l ^ 4 -a»> 

>>-*P *>-• »j-V-l <^— *>> i> ujS* j»j a*1j -* 1 

>>! Aijjj adimer protein >_,>) Polymerization of molecules of tubulin 


f U_L\l ^Lc «ia ^jy^-Uc, jl >1 .i*i Ji* 

* >VI -i>* .> ii-- jJ J-S ^ J J>-| V*. j» * J s, >j 

J -4_*J , -OJ. l* ^31 J>J J.** J-J s^jill ij* *^WV a~Ul, Kinetochore 
04. > > j^oli j Cell division ^ >J ,LA?i .id 4>J 

JW S>? > j> J tWf V^J >«J Uj^jj 4* J>j w^ji 

.cytoskelcton 4 >-> *4&» •IVj W~j 
^_ i ^ , l^XkB aSj^J Hj-Vlj sJ-Vl ^4 L^ 4^ 04J/I .4 j 

-i4- ^U., 






Structure : 

. ' 4* ^^ ! «jaj *ii^V i> -ijjJ «— -< Jiku- Two central microtubule _>• 

^k- i>D „U3 t*Ai V»-wVl J kl^J* Jibs jr ju.j Uliii. 

Basal *_*a*UI fl— »V'w i s*fl > A* ki >-V» J sJ*V» > JS v£> ,/j 

l—^ji ^_i JJjj nine triplets +££ wjjk* a—l -LiL l+J <i jU bodies 

.(9+2 arrangement of microtubules ) (▼♦i) i*atUJi /—A’ 
. Centrioles s Ar-* ,> w- 5 J*S* if*-W r -^ j 
J>-* r~> +mj Centrioles * jljJ r-J ^**1 i-^j 

k>. J-J j^us .J ^ ^uJ j Ji ^ ^ ^ jkJ .liUl>l 





■ Jit'U 


Actin U-i uhj.#* >kj Protein Subunit W» ^ > ^SJ* ,/ j 

o-^V' Va-A JcUiS ^ oA o^Vj V— J V-J 

^_j k**J — Jjwj &yp jl JtikJ ij* j*kni iAk ^ ,>-**» ^ j 

J l_£ . ^ jkJ .Likl Jj* f > ^ * Jl Uj , W^i >5 „* sf J * V* 1 J ^ >» I^UJ 

.cA**fci ^ i-kj i*S l£U) j» J ii J*. 

a— i* rlki i* EukaryoticA Prokaryotic cell a >1 j sl>D 4*k > JS 

O* j^-sz i_o^j ki^J x-i u^-v jt ki^-Vi j ^Vi ^ u-i 

~r>—fi J>^\ oyi Single strand <jj>J k,^ JLS ^ , Protein BaciUin cA*ij j# 


<+Y>j <Xjji ** . J* JJ 


> .> ( * ♦' )>* ,^-Lk. ^Ui J*. •+-- ^ >*•' V^V* » ^• l *-—Vl Uk /, 

±x y 'if .aJ ^L-V >» lubu I in ^— >,('-•) ^j—c'ulI iJ 


• V»v> 

^ i is^ ^ U U ij^ _-L i' >Jtfi , wVi , 

• (Eukaryotic cell) **yV Jj'-W ^ J/*i' 


._*» — £- tubulin vA^ 1 •W*»-k ' IaJi -£>-£ 

^ * . > >*? j y ^> » (' 1v ' ) A* 3 ^ lipid molecules 


ATPnsc enzyme A — -^.y ^ i— J-c - 


Nissr s granules * 

Jib ij#^- ^U- . jl ^ JLi> 

* aiJ j >x-S^l ^ >.» S***» J *f > JA- 


-: ^ Cytoplasmic Inclusions j* -— 

j+£ 9 ^jL ~3 , j- J#>- • 

u'-o J .lAj>« ^ J J» • *.'■> « Zjjjl- 

J*fJ&- ] J- * 1 *)* *-■*—•> J“ '-■*—* ■ 

. U>£ , Sj~-*J' t J~ z"-^ - 



<+Y>j Vtj fib 



CELL ORGANOIDS 


A RIBOSOME 


lhacramr of I be Subunit, Structure of the Kibotoinv and I he Influence 
of M| *♦ iom lafld De Kvhertlt tl a/.. I'* , 0> 


Triplet 

o ji j*a t.j.o _a'xt 
— CealriMplMrc 


'nlfln 


SECTION OF A CENTKIOLF 


GOLGI COMPLEX 

M* 


Oiirr Mewhrane 


A MITOCHONDRION 

A-** 


V. 




<-*>■' J *Jc ^y«L/ 




Nucleus * \f Jl 


;ip tuA* t* j^L, L pj karyothccj or Nuclear membrane jj> i*. A* 
f , JyJI j» J^L Lhm- J& Selective Permeability «*_«U '*] 

T) UiZ ^ \f^i\ ■ * - >J ; Jk'J P .1,- l^U AUJL 4 ] n— ; L, 

("- 

Nucloplasma Sj>* ->*P- 

i'P JJ» <-#* a*S •»>*> 

Chromatin net <*p* ■ 

J- •( "“ T ) p L*£ •*> — i 

~U— 1' ,i i*ii- -4lk?l .1^ p-i , ipJ ki~, DNA > ** y ~ 

— J^i pi Chromusouies w v_A'_,yt 

T ' ’ * *!>» “* yjK-V >1 P Jj* J- wU r> .,>J jj* 

La*J jj>I iiJ a* w Uuj Diploid number V-*,j pjV> (l» jj Tr ) 1 1 . )' » 

. Ha|iloid number U-Uili 

DNA is composed of Adenine (A) - thymine (T) and Guanine (G)-cytosinc (c) 

<G-C) (AT ) 

Barr body Jt »— »- 

-d — J>.V _* >P *vj-j p,, W-j> *-* 

<J > 'uL ij»\U> .* -• &W \£U J 

Nucleoplasm *3*4** V ^jP» 

Ji-S p. *J*l »* p-> j » .-Ui <u J-*i, .JX^I ^ J^-J j_4 , 

. ^ .ip £«>;>, jJ ,* jP 

Nucleolus VrP- 

ispit _P*< RNA LU f W' uAj ^ Jp W- — ij 

p pjp -*’pvi U-fi ^ uu DNA > JjSS 



Vflj W* j *3 ^ ^ 

a jjitj iiJp 1 UJ <> JA j»j r>*iy*J > 

1 uj - Jj-j» 'uj-yjj-^o* uAj **•>-** J- v^-va 
o- kj m^^jRNA is made up from the ribonuclotides of . ^*yy*J ' <jj “ J 8 -* 1 

JJj+j ur-j*-- vjtiJ 
(A-C) Adenine (A) Cytosine (C) 

(G-U) Guanine (G) uracil (U) 

jaUk-«D»iAlj 

J f-j* 1 Jjl- Messenger ribonucleic acid (mRNA) 

1 uj2- Ribosomal -nucleic acid (rRNA) 

JBJ i 0-3- Transfer Ribonucleic acid (tRNA) 


vr 



W* 'j <*— 1 V' j <i^n ,k. u-iu 




Structure of a metaphase nucleus. 
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